Abstract
Introduction
7 compact ventricular myocardium. End diastolic and end systolic timeframes were defined 146 using visual observation in a 4-chamber image as the first timeframe in which the 147 atrioventricular valves were completely closed and the last timeframe in which the 148 atrioventricular valves were completely closed, respectively.
150
After appropriate coordinate transformation, the segmented EDV and ESV were considered to 151 be co-registered with the 3DcinePC-MRI velocity data. The segmented EDV was re-sampled 152 to match the 3DcinePC-MRI data spatial resolution. From this EDV, a pathline (2, 27) was 153 emitted from the center of each voxel at end-diastole and traced both forwards and backwards 154 in time until the time point of end-systole, thus encompassing a whole cardiac cycle (7). Each 155 pathline is considered to represent a volume of blood corresponding to the voxel size. At end-156 systole, the segmented ESV was used to determine the origin (backwards traces) and 157 destination (forwards traces) of each pathline. The end-diastolic and end-systolic time frames 158 were determined by visual frame-by-frame observation of short streamlines generated in a 4-159 chamber long axis plane. End-diastole and end-systole were defined as the first time frame 160 after late filling when no flow crossed the atrioventricular valves, and the last time frame 161 before early filling when no flow crossed the atrioventricular valves, respectively.
163
The visualized pathlines, considered to represent all the blood flowing through the ventricle in 164 one cardiac cycle, were exported and processed using an in-house Matlab script, as described
165
by Eriksson et al. (7) . In short, the blood volume was divided into four components based 166 upon their pathline behavior (1, (7) (8) . The flow components, defined by Bolger et al. (1) Two independent investigators visually inspected all data sets and agreed on the overall 178 patterns of RV flow. Short streamlines were generated in a grid in the 3-and 4-chamber 179 image planes in all timeframes, thus encompassing the patterns through the complete heart 180 cycle. These flow patterns were then visually combined with the pathline data of the 181 components to give a picture of component transition through the ventricle.
183
The kinetic energy was calculated for all four flow components over the cardiac cycle using 184 the analysis method presented by Eriksson et al. (8) Table 1 ). The flow data based EDV showed a tendency to be smaller in the RV compared to the LV 267 (132 ± 27 vs 139 ± 25 ml, p=0.12) and the flow data based ejection fraction was higher in the The flow distribution through the RV enables a substantial proportion of the RV inflow to 303 pass directly to ensuing outflow. Moreover, the diastolic inflow patterns, in particular during The present data were acquired at a defined phase of the respiratory cycle. The morphologic 371 images were obtained at end-expiration, and similarly, the 3DcinePC velocity data was 372 obtained using a navigator-gated pulse sequence which during free breathing acquires data in 
